Effect of cold-induced hyperthyroidism on H2O2 production and susceptibility to stress conditions of rat liver mitochondria.
Previous studies have shown that T3 treatment and cold exposure induce similar biochemical changes predisposing rat liver to oxidative stress. This suggests that the liver oxidative damage observed in experimental and functional hyperthyroidism is mediated by thyroid hormone. To support this hypothesis we investigated whether middle-term cold exposure (2 and 10 days), like T3 treatment, also increases H2O2 release by liver mitochondria. We found that the rate of H2O2 release increased only during State 4 respiration, but faster flow of reactive oxygen species (ROS) from mitochondria to the cytosolic compartment was ensured by the concomitant increase in tissue mitochondrial proteins. Cold exposure also increased the capacity of mitochondria to remove H2O2. This indicates that cold causes accelerated H2O2 production, which might depend on enhanced autoxidizable carrier content and should lead to increased mitochondrial damage. Accordingly, mitochondrial levels of hydroperoxides and protein-bound carbonyls were higher after cold exposure. Levels of low-molecular weight antioxidants were not related to the extent of oxidative damage, but susceptibility to both in vitro oxidative challenge and Ca2+-induced swelling increased in mitochondria from cold exposed rats. The cold-induced changes in several parameters, including susceptibility to swelling, were time dependent, because they were apparent or greater after 10 days cold exposure. The cold-induced increase in swelling may be a feedback mechanism to limit tissue oxidative stress, purifying the mitochondrial population from ROS-overproducing mitochondria, and the time course for such change is consistent with the gradual development of cold adaptation.